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DESCRIPTION 

Power Transmission Apparatus, Differential Gear, 
Power Distribution Apparatus, and Hub Apparatus 

5 

Technical Field 

The present invention relates to a power transmission apparatus, particularly, a 
differential gear, a power distribution apparatus, and a hub apparatus employed in a 
vehicle. 

10 

Background Art 

A conventional power transmission apparatus is disclosed in, for example, 
Japanese Patent Laying-Open No. 1 1-1 89003 . 

1 5 Disclosure of the Invention 

In the power transmission apparatus disclosed in the aforementioned publication, 
a constant velocity universal joint is provided between two shafts. In general, a boot or 
the like is provided to protect the constant velocity universal joint. However, provision 
of such a boot poses the problem that the apparatus will be increased in size. 

20 If the boot is fractured by being struck by a stone or the like, there is a possibility 

that the lubricant in the constant velocity universal joint will leak or be scattered in all 
directions. 

The present invention is directed to solve the problems set forth above. An 
object is to provide a power transmission apparatus, a differential gear, a power 
25 distribution apparatus, and a hub apparatus that can be reduced in size and has superior 
durability. 

A power transmission apparatus according to the present invention includes a 
first power transmission member, a casing with an opening that opens towards the first 
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power transmission member, a constant velocity universal joint connected .to the first 
power transmission member, and a second power transmission member connected to the 
first power transmission member via the constant velocity universal joint. An outer 
race of the constant velocity universal joint is formed integrally to a casing side end of 
5 the first power transmission member. An inner race of the constant velocity universal 
joint is formed integrally to the second power transmission member. The outer race is 
arranged so as to block the opening. 

In the power transmission apparatus of the above-described structure, the 
possibility of dust and dirt entering through the opening is reduced since the outer race 
10 is arranged so as to block the opening. As a result, it is no longer necessary to provide 
a boot, allowing reduction in size. Furthermore, leakage of lubricant and the like from 
the opening can be prevented since the opening is blocked by the outer race. Thus, a 
power transmission apparatus having a long life and of high reliability can be obtained. 
Further preferably, the first power transmission member is a drive shaft, the 
15 casing is a differential case (diff case) of the differential gear, and the second power 
transmission member is a side gear. 

Further preferably, the first power transmission member is a propeller shaft, the 
casing is a differential carrier (diff carrier) of the differential gear, and the second power 
transmission member is an input shaft of the differential gear. 
20 Further preferably, the first power transmission member is a propeller shaft, the 

casing is a casing of the power distribution apparatus, and the second power 
transmission member is an output shaft of the power distribution apparatus. 

Further preferably, the first power transmission member is a drive shaft, the 
casing is a knuckle, and the second power transmission member is a hub. 
25 Further preferably, the outer surface of the outer race has a spherical 

configuration, and the apparatus further includes a seal member brought into contact 
with the surface of the opening and the outer surface of the outer race. 

In this case, intrusion of dust and dirt can be prevented more reliably by virtue of 
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the sealing between the outer surface of the outer race and the surface of the opening by 
means of the seal member. 

A differential gear according to an aspect of the present invention includes a side 
gear, and a first power transmission member connected to the side gear via a constant 

5 velocity universal joint. An end of the first power transmission member has an inner 
surface defining an internal cavity that opens towards the side gear. An outer race of 
the constant velocity universal joint is formed at the inner surface. An inner race of the 
constant velocity universal joint is formed at the surface of the side gear. 

Since the end of the first power transmission member has an inner surface 

.0 defining the internal cavity that opens towards the side gear, and the outer race of the 
constant velocity universal joint is formed at the inner surface in the differential gear 
according to the present invention structured as set forth above, the constant velocity 
universal joint is provided in the internal cavity. As a result, intrusion of dust and dirt 
into the constant velocity universal joint can be prevented even if a boot is not provided. 

L5 Therefore, the differential gear can be reduced in size. Furthermore, leakage of a 

lubricant such as grease or oil of the constant velocity universal joint can be prevented 
since the power transmission is provided in the internal cavity. Thus, a differential gear 
having a long life and of high reliability can be obtained. 

A differential gear according to another aspect of the present invention includes 

20 an input shaft, and a first power transmission member connected to the input shaft via a 
constant velocity universal joint. An end of the first power transmission member has an 
inner surface defining an internal cavity that opens towards the input shaft. An outer 
race of the constant velocity universal joint is formed at the surface. An inner race of 
the constant velocity universal joint is formed at the surface of the input shaft. 

25 Since the end of the first power transmission member has an inner surface 

defining the internal cavity that opens towards an input shaft, and an outer race of the 
constant velocity universal joint is formed at that inner surface in the differential gear 
according to the present invention structured as set forth above, the constant velocity 
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universal joint is provided in the internal cavity. As a result, intrusion of dust and dirt 
into the internal cavity can be prevented even if a boot is not provided. Therefore, the 
differential gear can be reduced in size. Furthermore, leakage of a lubricant such as 
grease or oil of the constant velocity universal joint can be prevented since the constant 
5 velocity universal joint is provided in the internal cavity. Thus, a differential gear of 
high reliability and having a long life can be provided. 

A power distribution apparatus according to the present invention includes an 
output shaft, and an propeller shaft connected to the output shaft via a constant velocity 
universal joint An end of the propeller shaft has an inner surface defining an internal 

10 cavity that opens towards the output shaft. An outer race of the constant velocity 
universal joint is formed at the inner surface. An inner race of the constant velocity 
universal joint is formed at the surface of the output shaft. 

Since the end of the propeller shaft has an inner surface defining an internal 
cavity that opens towards the output shaft, and an outer race of the constant velocity 

15 universal joint is formed at the inner surface in the power distribution apparatus 

structured as set forth above, the constant velocity universal joint is provided in the 
internal cavity. As a result, intrusion of dust and dirt into the constant velocity 
universal joint can be prevented even if a boot is not provided. A power distribution 
apparatus that can be reduced in size can be provided. Furthermore, leakage of a 

20 lubricant such as grease or oil of the constant velocity universal joint can be prevented 
since the constant velocity universal joint is provided in the internal cavity. As a result, 
a differential gear of high reliability and having a long life can be provided. 

A hub apparatus of the present invention includes a hub, and a first power 
transmission member connected to a rotational shaft via a constant velocity universal 

25 joint. An end of the first power transmission member has an inner surface defining an 
internal cavity that opens towards the hub. An outer race of the constant velocity 
universal joint is formed at the inner surface. An inner race of the constant velocity 
universal joint is formed at the surface of the rotational shaft. 



WO 2005/008091 PCT/JP2004/0 10092 



Since the end of the first power transmission member has an inner surface 
defining an internal cavity that opens towards the rotational shaft, and an outer race of 
the constant velocity universal joint is formed at the inner surface in the hub apparatus 
structured as set forth above, the constant velocity universal joint is provided in the 
5 internal cavity. As a result, intrusion of dust and dirt into the internal cavity can be 

prevented even if a boot is not provided. Thus, a hub apparatus that can be reduced in 
size can be provided. 

Furthermore, leakage of a lubricant such as grease or oil of the constant velocity 
universal joint can be prevented since the constant velocity universal joint is provided in 
10 the internal cavity. A hub apparatus of high reliability and having a long life can be 
provided. 

In accordance with the present invention, a power transmission apparatus having 
a long life and of high reliability, and that can be reduced in size, can be provided. 

1 5 Brief Description of the Drawings 

Fig. 1 is a sectional view of a differential gear according to a first embodiment of 
the present invention. 

Fig. 2 is a sectional view of a differential gear according to a second embodiment 
of the present invention. 
20 Fig. 3 is a sectional view of a differential gear according to a third embodiment 

of the present invention. 

Fig. 4 is a sectional view of a differential gear according to a fourth embodiment 
of the present invention. 

Fig. 5 is a sectional view of a differential gear according to a fifth embodiment of 
25 the present invention. 

Fig. 6 is a sectional view of a differential gear according to a sixth embodiment 
of the present invention. 

Fig. 7 is a sectional view of a power distribution apparatus according to a 
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seventh embodiment of the present invention. 

Fig. 8 is a sectional view of a hub apparatus according to an eighth embodiment 
of the present invention. 

Fig. 9 is a sectional view showing in enlargement the region surrounded by IX in 

5 Fig. 8. 

Best Modes for Carrying Out the Invention 

Embodiments of the present invention will be described hereinafter with 
reference to the drawings. In the embodiments set forth below, the same or 
10 corresponding elements have the same reference characters allotted, and description 
thereof will not be repeated. 
First Embodiment 

Referring to Fig. 1, a differential gear 100 according to a first embodiment of the 
present invention includes drive shafts 1 1 and 12 identified as a first power transmission 

15 member, a diff case 19 identified as a casing provided with an opening 19k that opens 
towards drive shafts 1 1 and 12, constant velocity universal joints 41 and 42 connected 
to drive shafts 11 and 12, and side gears 17 and 18 identified as a second power 
transmission member connected to drive shafts 1 1 and 12 via constant velocity universal 
joints 41 and 42. At the end of drive shafts 1 1 and 12 at the casing side, outer races 

20 11a and 12a of constant velocity universal joints 41 and 42 are formed integrally. 
Outer races 11a and 12a are disposed so as to block opening 19k. 

The first power transmission member is drive shafts 1 1 and 12. The casing is 
diff case 19 of differential gear 100. The second power transmission member is side 
gears 17 and 18. 

25 Differential gear 100 includes side gears 17 and 18, and drive shafts 1 1 and 12 

identified as the first power transmission member having their ends connected to side 
gears 17 and 18 via constant velocity universal joints 41 and 42. . The ends of drive 
shafts 1 1 and 12 have inner surfaces 11c and 12c defining internal cavities lid and 12d 
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that opens towards side gears 17 and 18. Outer races 11a and 12a of constant velocity 
universal joints 41 and 42 are formed at inner surfaces 1 lc and 12c. Inner races 17a 
and 18a of constant velocity universal joints 41 and 42 are formed at the surface of side 
gears 17 and 18. 

5 An outer surface 1 lb of outer race 11a has a spherical configuration. 

Differential gear 100 further includes seal members 33 and 34 brought into contact with 
outer surfaces lib and 12b. 

Differential gear 100 includes a diff carrier 30, An input shaft 27 is provided at 
diff carrier 30. Teeth are formed at the outer surface of input shaft 27. 
10 A ring gear 22 is provided substantially perpendicular to input shaft 27. Ring 

gear 22 engages with the teeth of input shaft 27, and has a rotation axis located 
substantially at right angles with the rotation axis of input shaft 27. 

Diff case 19 is attached to ring gear 22 by bolts 20 and 21 . A pinion shaft 23 is 
secured in diff case 19 using a pin 26. Two pinion gears 24 and 25 are attached in a 
15 rotatable manner to pinion shaft 23. Pinion gear 25 engages with side gears 17 and 18. 
Shims 35 and 36 are provided between respective side gears 17 and 18 and diff case 19. 
Diff case 19 is held in diff carrier 30 by bearings 31 and 32, and can rotate in diff carrier 
30. Side gears 17 and 18 are attached to drive shafts 11 and 12 via constant velocity 
universal joints 41 and 42 The rotation axis of drive shafts 1 1 and 12 can be angled 
20 with respect to the rotation axis of side gears 17 and 18. Inner races 17a and 18a, balls 
13 and 14, and outer races 11a and 12a constitute constant velocity universal joints 41 
and 42, respectively. Constant velocity universal joints 41 and 42 may be a Weiss type 
joint, a bar field joint, or a tripod joint, or the like. A seal member 33 is provided so as 
to form contact with an outer surface 1 lb of outer race 11a. Seal member 33 functions 
25 to prevent intrusion of dust and dirt into diff carrier 30. Constant velocity universal 
joints 41 and 42 are filled with grease that is stored in internal cavities lid and 12d. 
Balls 13 and 14 are held in holders 15 and 16. 

Inner races 17a and 18a may be formed integrally with side gears 17 and 18, or 
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fitted to side gears 17 and 18. Outer races 11a and 12a have a spherical configuration 
about the folding center of constant velocity universal joints 41 and 42. Pinion gears 
24 and 25 support side gears 17 and 18 rotatably and radially. Seal members 33 and 34 
are oil seals. 

5 In the differential gear according to the first embodiment of the present invention 

of the structures set forth above, outer races 11a and 12a are arranged so as to block 
opening 19k. As a result, intrusion of dust and dirt into opening 19k can be prevented. 

Outer races 1 la and 12a of constant velocity universal joints 41 and 42 are 
formed at inner surfaces 11c and 12c defining internal cavities lid and 12d. Therefore, 
10 constant velocity universal joints 41 and 42 are stored in internal cavities lid and 12d. 
As a result, entry of foreign objects to constant velocity universal joints 41 and 42 can 
be prevented. Furthermore, the provision of seal members 33 and 34 forming contact 
with external surfaces 1 lb and 12b prevents dust and dirt from entering by virtue of seal 
members 33 and 34. 
1 5 Second Embodiment 

Referring to Fig. 2, a differential gear 100 according to a second embodiment of 
the present invention differs from differential gear 100 of the first embodiment in that a 
pin 37 for registration of side gears 17 and 18 is provided. There is also a difference 
from differential gear 100 of the first embodiment in that opening 19k has a spherical 
20 configuration, and forms contact with outer surface 1 lb. 

Differential gear 100 according to the second embodiment of the present 
invention structured as set forth above provides advantages similar to those of 
differential gear 100 of the first embodiment. Further, intrusion of dust and dirt into 
opening 19k can be prevented by virtue of opening 19k forming contact with outer 
25 surfaces 1 lb and 12b. 

Third Embodiment 

Referring to Fig. 3, a differential gear 100 according to a third embodiment of 
the present invention differs from the differential gears of Figs. 1 and 2 in that additional 
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seal members 43 and 44 are provided between diff case 19 and diff carrier 30. In 
accordance with this feature, seal members 33 and 34 forming contact with outer 
surfaces 1 lb and 12b are provided at diff case 19. Specifically, separate seal structures 
are provided inside and outside diff case 19 by means of seal members 33 and 34 and 
5 seal members 43 and 44. Furthermore, inner races 17a and 18a are formed integrally 
with side gears 17 and 18. 

Differential gear 100 according to the third embodiment of the present invention 
structured as set forth above provides advantages similar to those of differential gear 
100 of the first and second embodiments. 
10 Fourth Embodiment 

Referring to Fig. 4, differential gear 100 according to a fourth embodiment of 
the present invention differs from differential gear 100 of the first to third embodiments 
in that a ball 45 is provided instead of pinion gears 24 and 25 of the first to third 
embodiments. Ball 45 engages with grooves 17t and 18t provided at side gears 17 and 
15 18 to transmit turning force to side gears 17 and 18. Ball 45 is held at a center plate 24, 
which turns together with diff case 19. 

Differential gear 100 according to the fourth embodiment of the present 
invention structured as set above provides advantages similar to those of differential 
gear 100 of the first to third embodiments. 
20 Fifth Embodiment 

Referring to Fig. 5, a differential gear 100 according to a fifth embodiment of the 
present invention differs from the differential gear of the first to fourth embodiments in 
that it is the so-called Torsen (registered trademark) B type. The present invention is 
also applicable to the Torsen (registered trademark) A type or C type. Differential gear 
25 100 has pinion gears 5 1 and 52 held at diff case 19. An additional pinion gear not 
shown is provided so as to engage with pinion gear 5 1 . Furthermore, an additional 
pinion gear not shown is provided so as to engage with pinion gear 52. Pinion gears 
5 1 and 52 are held at diff case 19 to revolve together with diff case 19. When 
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difference in rotation occurs between side gears 17 and 18, pinion gears 51 and 52 
revolve. Pinion gears 5 1 and 52 have helical teeth formed, which engage with side 
gears 17 and 18. By virtue of the helical teeth, thrust power is generated in response 
to pinion gears 5 1 and 52 revolving. The thrust power causes pinion gears 5 1 and 52 
5 to be urged against diff case 19. Accordingly, the differential (rotation difference) is 
limited. 

The differential gear according to the fifth embodiment of the present invention 
structured as set forth above provides advantages similar to those of differential gear 
100 of the first to fourth embodiments. 

10 Sixth Embodiment 

Referring to Fig. 6, a differential gear 100 according to a sixth embodiment of 
the present invention includes a propeller shaft 1 1 1 identified as a first power 
transmission member, a diff carrier 30 identified as a casing provided with an opening 
30k that opens towards propeller shaft 1 1 1, a constant velocity universal joint 141 

15 connected to propeller shaft 1 1 1, and an input shaft 27 identified as a second power 
transmission member connected to propeller shaft 1 1 1 via constant velocity universal 
joint 141. Anouterrace 111a of constant velocity universal joint 141 is formed 
integrally to the diff carrier side end of propeller shaft 111. An inner race 27a of 
constant velocity universal joint 141 is formed integrally to input shaft 27. Outer race 

20 1 1 la is arranged so as to block opening 30k. 

The first power transmission member is propeller shaft 1 1 1, the casing is diff 
carrier 30 of differential gear 100, and the second power transmission member is input 
shaft 27 of differential gear 100. 

Differential gear 100 includes input shaft 27, and propeller shaft 1 1 1 as the first 

25 power transmission member connected to input shaft 27 via constant velocity universal 
joint 141 . The end of propeller shaft 1 1 1 has an inner surface 1 1 lc defining an internal 
cavity 1 1 Id as the opening that opens towards input shaft 27. Outer race 1 1 la of 
constant velocity universal joint 141 is formed at inner surface 111c. Inner race 27a of 
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constant velocity universal joint 141 is formed at the surface of input shaft 27. An 
outer surface 1 1 lb of outer race 1 1 la has a spherical configuration. Differential gear 
100 further includes a seal member 133 forming contact with outer surface 1 1 lb. 

Input shaft 27 is held at diff carrier 30 by a plurality of bearings 13 1 and 132. 
5 Input shaft 27 is connected to propeller shaft 1 1 1 via constant velocity universal joint 

141 . Constant velocity universal joint 141 may be any of a Weiss type joint, a bar field 
joint, or a tripod type joint. 

Input shaft 27 engages with ring gear 22. Ring gear 22 rotates diff case 19, 
pinion gears 24 and 25, side gears 17 and 18, and rotation members 71 and 72 

10 connected to side gears 17 and 18. Although a constant velocity universal joint means 
is not provided at side gears 17 and 18 in Fig. 6, side gears 17 and 18 may correspond 
to side gears 17 and 18 of the first to fifth embodiments, and have constant velocity 
universal joint 41 and 42 provided thereto. Although inner race 27a is fitted to input 
shaft 27, it may be formed integrally instead. 

15 In differential gear 100 according to the sixth embodiment of the present 

invention structured as set forth above, intrusion of dust and dirt through opening 30k 
can be prevented since outer race 1 1 la is disposed so as to block opening 30k. It is 
therefore no longer required to provide the boot as in conventional cases, allowing the 
apparatus to be reduced in size. Furthermore, the provision of seal member 133 

20 prevents intrusion of dust and dirt into the apparatus, as well as leakage of grease out 
from the apparatus. Thus, the durability and reliability of the apparatus are improved. 

Furthermore, since propeller shaft 1 1 1 has an inner surface 111c defining internal 
cavity 1 1 Id, and outer race 1 1 la of constant velocity universal joint 141 is formed at 
inner surface 1 1 lc, constant velocity universal joint 141 is disposed in internal cavity 

25 1 1 Id. As a result, leakage of grease and the like from constant velocity universal joint 
141 can be prevented. 

Seventh Embodiment 

Referring to Fig. 7, a power distribution apparatus 200 according to a seventh 
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embodiment of the present invention includes a propeller shaft 111 identified as a first 
power transmission member, a casing 230 provided with an opening 230k that opens 
towards propeller shaft 1 1 1, a constant velocity universal joint 241 connected to 
propeller shaft 111, and an output shaft 227 identified as a second power transmission 
5 member connected to propeller shaft 1 1 1 via constant velocity universal joint 241 . An 
outer race 111a of constant velocity universal joint 241 is formed integrally to the casing 
side end of propeller shaft 111. An inner race 227a of constant velocity universal joint 
241 is formed integrally with output shaft 227. Outer race 1 1 la is arranged so as to 
block opening 230k. An outer surface 1 1 lb of outer race 1 1 la has a spherical 
10 configuration. Power distribution apparatus 200 further includes a seal member 233 
forming contact with outer surface 1 1 lb. 

Power distribution apparatus 200 includes an output shaft 227, and a propeller 
shaft 1 1 1 is connected to output shaft 227 via constant velocity universal joint 241 
The end of propeller shaft 1 1 1 has an inner surface 111c defining an internal cavity 1 1 Id 
15 that opens towards output shaft 227 . Outer race 1 1 1 a of constant velocity universal 
joint 241 is formed at inner surface 111c. Inner race 227a of constant velocity 
universal joint 241 is formed at the surface of output shaft 227. 

Power distribution apparatus 200 is the so-called transfer, provided between the 
transmission and the propeller shaft. Power distribution apparatus 200 is installed in 
20 the so-called four-wheel drive vehicle or six-wheel drive vehicle. Power distribution 

apparatus 200 may include or not include a change gear function. Casing 230 of power 
distribution apparatus 200 is connected to the transmission. A bearing 23 1 to hold 
output shaft 270 is provided in casing 230. Although inner case 227a of constant 
velocity universal joint 241 is fitted at the end of output shaft 227 in the present 
25 embodiment, inner race 227a may be formed integrally instead. Inner race 227a is 
brought into contact with a ball 213 . Ball 213 forms contact with outer race 111a. 
Constant velocity universal joint 241 may be any of a bar field joint, a tripod type joint, 
or a Weiss type joint. Outer race 1 1 la is formed at the end of propeller shaft 111. 
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In power distribution apparatus 200 according to the seventh embodiment of the 
present invention structured as set forth above, intrusion of dust and the like to opening 
230k can be prevented even if a boot is not provided since outer race 1 1 la is disposed 
so as to block opening 230k. As a result, power distribution apparatus 200 can be 
5 reduced in size. 

Furthermore, since outer race 1 1 la of constant velocity universal joint 241 is 
formed at inner surface 111c defining internal cavity 1 1 Id, constant velocity universal 
joint 241 is arranged in internal cavity 1 1 Id. Accordingly, constant velocity universal 
joint 241 is protected by internal cavity 1 1 Id , and leakage of grease and the like from 
10 constant velocity universal joint 241 can be prevented. Thus, a power distribution 
apparatus 200 having a long life and of high reliability can be obtained. 

Eighth Embodiment 

Referring to Figs. 8 and 9, a hub apparatus 300 according to an eighth 
embodiment of the present invention includes a drive shaft 311 identified as a first power 

15 transmission member, a knuckle 319 identified as a casing provided with an opening 
3 19k that opens towards drive shaft 3 1 1, a constant velocity universal joint 341 
connected to drive shaft 311, and a hub 317 identified as a second power transmission 
member connected to drive shaft 3 1 1 via constant velocity universal joint 341 . An 
outer race 3 1 la of constant velocity universal joint 341 is formed integrally to the 

20 knuckle side end of drive shaft 311. An inner case 3 1 7a of constant velocity universal 
joint 341 is formed integrally to hub 317. Outer race 31 la is disposed so as to block 
opening 319k. 

An outer surface 3 1 lb of outer race 3 1 la has a spherical configuration. Hub 
apparatus 300 further includes a seal member 333 forming contact with outer surface 
25 3 1 lb of outer race 311a. 

Hub apparatus 300 includes hub 3 17, and drive shaft 3 1 1 as the first power 
transmission member connected to hub 317 via constant velocity universal joint 341. 
The end of drive shaft 3 1 1 has an inner surface 311c defining internal cavity 3 1 Id that 
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opens towards towards hub 317. Outer race 311a of constant velocity universal joint 
34 1 is formed at inner surface 311c. Inner race 3 1 7a of constant velocity universal 
joint 341 is formed at the surface of hub 317. 

A wheel 321 is attached at the center of a tire 324. Wheel 321 is attached to 
5 hub 3 1 7 by a hub bolt 322 and a wheel nut 323 . A disk brake 320 is secured to hub 
3 17. Disk brake 320 rotates together with hub 317, wheel 321 and tire 324. 

An inner race 3 1 5 is provided at hub 317. Inner race 3 1 5 is brought into 
contact with ball 3 14. Ball 3 14 forms contact with outer race 316. Outer race 3 1 6 is 
attached to knuckle 3 19. Knuckle 3 19 is supported by a strut 340. Strut 340 is 
10 located at the center of a coil 343 . 

In contrast to the rotation of hub 3 17, knuckle 3 19 will not rotate even if hub 
3 17 turns since ball 3 14 is provided between hub 3 17 and knuckle 3 19. Constant 
velocity universal joint 341 is provided at the end of hub 3 17. Inner race 3 17a, a ball 
313 and outer race 311a constitute constant velocity universal joint 341. Ball 3 1 3 is 
15 held by a holder 325. Constant velocity universal joint 341 may be any of a bar field 
type joint, a tripod joint, or a Weiss type joint. 

In hub apparatus 300 according to the eighth embodiment of the present 
invention structured as set forth above, intrusion of dust and dirt through opening 3 19k 
can be prevented since outer race 3 1 1 a is disposed so as to block opening 3 1 9k. 
20 Therefore, it is not necessary to provide a boot, and hub apparatus 300 can be reduced 
in size. Furthermore, the provision of constant velocity universal joint 341 in internal 
cavity 3 1 Id prevents leakage of grease and the like from constant velocity universal joint 
341. As a result, the length of life and reliability of the apparatus are improved. 

Based on the present invention described in the foregoing, various modifications 
25 are possible. The present invention is applicable to an element having constant velocity 
universal joint means provided between two members, and is not limited to those 
disclosed in the embodiments. Further, the present invention is applicable, not only to 
an automobile, but other vehicles, working machinery, and the like. 
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Although the present invention has been described and illustrated in detail, it is 
clearly understood that the same is by way of illustration and example only and is not to 
be taken by way of limitation, the spirit and scope of the present invention being limited 
only by the terms of the appended claims. 
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